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Abstract. In this work we present the results of the research concerning the SNP 
polymorphism, which is the result of C→T transition in position 6853 of STAT5A gene, in 
Maramures Brown breed. The protein encoded by this gene is one of the 7 members of the STAT 
transcription factor family. Hormones, growth factors and other proteins associated with somatotropic 
- axis are candidate markers for quantitative traits in farm animals. The DNA analyses were performed 
in 25 individuals of Maramures Brown breed, by PCR-RFLP/AvaI technique  (Flisikovski et al., 
2003a). The nucleotide substitution C → T at position 6853 of the STAT5A gene was identified and 
the genetic structure at this locus was analyzed.  
 




Selection of a particular trait in a mammal is presently very expensive and very slow. 
Usually the selection process involves a genealogical evaluation of the mammal’s history over 
a long period of time. Molecular techniques pursue the detection of existing variations and 
polymorphisms within the individuals of a population for a specific region of the DNA. One 
such method is the study of candidate genes to determine whether specific genes are 
associated with production traits in mammals and therefore these genes can be used as 
molecular markers. This method first requires identification of candidate genes or anonymous 
genetic markers associated with the traits of interest.  
Transcription factors from the family of Signal Transducers and Activator of 
Transcription (STAT) include 7 members, which become known as latent cytoplasmatic 
factors. The STAT5 transcription factors are known as members of the somatotropic axis. 
They initiate the growth process in the target cells, a process mediated by the pituitary growth 
hormone. In addition, the STAT5A factors regulate the protein expression in the tissue of 
mammary gland in response to prolactine action. 
For these reasons, the genes which encode the transcription and signaling factors of 
the STAT5A transducers are candidate genes for the quantitative traits in cattle. 
The action mechanism of STAT factors appears in response to the action of cytokines 
and other stimuli. The transcription factors are submitted to phosphorylation by the kinasic 
receptors, forming homo- and heterodimers which are subsequently translocated in the 
nucleus of the cell, where they act as activators of the transcription.  Afterwards, the STAT 
dimers bind to DNA sequences and thus activate the genes.  
The factors STAT1 and STAT2 are involved in IFNα/β- and IFNγ-response, the 
factors STAT3 are involved in response to several cytokines including IL6. They activate 
several genes involved in acute phase response, they are important in growth regulation, 
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embryonic development and organogenesis. Activation of STAT3 members is correlated with 
cell growth, linked to cancer. The STAT4 and STAT6 members are involved in IL4 and IL12 
response. The STAT5A and STAT5B are involved in response to several cytokines such as 
prolactin, growth hormone, erytropoietin and interleukins. 
All members of the STAT family share a highly conserved molecular structure. 
(Hennighaussen L., 2008).  
The two forms of STAT5 (STAT5A and STAT5B), encoded by two different genes, 
have been identified in sheep, mouse, human, rat and cattle cells (Hou et. al., 1995; Liu et. al., 
1995; Rippenger et al., 1995; Goldammer et al., 1997). The genes encoding STAT5A and 
STAT5B are highly homologous, being ~ 90% identical in coding sequence (Dario C. et al., 
2009).  
In cattle, the STAT5A gene has been assigned to chromosome 19q17 (Seyfert et al., 
2000; Molenar et al., 2000), it contains 4 conserved domains of a total length of 44.39 kb. The 
STAT 5A consists of 19 exons encoding 794 amino acid chains (Seyfert et al., 2000).   
Several studies have been initiated to investigate polymorphism in the STAT5A 
encoding gene. So far, only a few associations have been established with product 
characteristics. The homozygotes CC have a higher live body weight, growth performance, 
feed conversion and carcass trait than CT and TT genotypes (Flisikowski et al., 2003a and b; 
Dario, C., 2008). 
 
MATERIALS AND METHODS 
 
Genomic DNA of 25 unrelated and registered Maramures Brown cattle (SC 
Agrozootehnica SA farm) was extracted from blood using Wizard®DNA Purification kit 
(Promega). The DNA quality and quantity was determined on spectrophotometer Nanodrop 
ND1000, the entire values of quality and quantity were between 1.8 and 2, and between 40 
and 268 µg/µl respectively.  
SNP polymorphism in the STAT5A gene has been studied according to the Flisikovski 
et. al. (2003) protocol, using the PCR-RFLP technique for the amplification of a 215 pb 
fragment of the gene. The polymorphic site is located in the 7 exon. Through the comparison 
of restriction maps in the 215 pb fragment of the 7 exon, the substitution C→T occurs in 
position 6853 of the gene (|AJ237937.1|) which is also the site of the AvaI restriction enzyme.  
The C allele is restricted by the enzyme into one single position (181pb), while the T allele 
remains uncut due to the modification of the AvaI enzyme site through the C→T substitution. 
Similarly, the DdeI enzyme produces restriction in the T allele in the same position (181pb) as 
well as in other sites.  
PCR REACTION: 215 bp DNA fragment of STAT5A gene was PCR amplified. The PCR 
reaction was performed in 25 µl final volume using the following primers:  
STAT5 - Forward: 5'-CTGCAGGGCTGTTCTGAGAG-3'; 
STAT5 - Reverse: 5'-TGGTACCAGGACTGTAGCACAT-3' 
50nm DNA, 2.5mM MgCl2, 200mM dNTPs, 5x Green Go Taq reaction buffer, 0.5 U of 
GoTaq DNA Polymerase (Promega). Thermal cycling began with an initial cycle of 
denaturation for 5 minutes, followed by 35 cycles of 1 minute at 94, 58 and 72oC, and 
concluded with a final extension for 12 minutes, in the thermocycler  (Mastercycler 
Eppendorf). 
RFLP analysis:  
The amplification reaction resulted in a single product of 215 pb. 10 µl of polymerase chain 
reaction products were digested with 10 U of AvaI restriction nuclease (37oC for 3 hours). The 
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restriction fragments were subjected to electrophoresis in 2% agarose gels stained with 
ethidium bromide, in 1 x TBE buffer. The molecular weight marker used was DNA low range 
ladder (Fermentas).  
 
RESULTS AND DISCUSSION 
 
Description of polymorphism: the PCR amplified fragment is of 215 pb and belongs to the 7 
exon of the STAT5A gene, presenting the structure shown below: 
 






STAT5A polymorphism: The results of amplification and PCR-RFLP/AvaI polymorphism 
obtained for the 25 analyzed individuals have confirmed the bioinformatics analysis in the 
215 pb fragment of the gene (emb|AJ237937.1|). The nucleotide substitution C → T at 
position 6583 of the STAT5A gene, located in exon 7, was identified. Digestion of the 215 pb 
PCR product with AvaI restriction nuclease revealed two alleles: C and T. Variants of 
STAT5A are the result of point mutation, from CCC to CCT which both encode proline. 
Alelle C is digested at position 180 by the AvaI enzyme, while the T allele remains uncut, 
resulting in three possible genotypes: CC, CT and TT, as shown in Figure 1. 
 
 
Fig. 1. Partial genomic structure gene polymorphism in exon 7 of STAT 5A gene. The genotypes of the different 
animals are shown at the top of each line (line 3-7 genotypes at STAT5A locus), line 1- Low range DNA ladder 
(Fermentas), line 2- PCR product uncut 
 
As a result of SNP polymorphism analysis in the 25 individuals, the genetic structure 
expressed by genotype frequency in this population was: CC = 0.60; CT = 0.32; TT = 0,08, 
and the gene frequency was: p =  0.76  and q = 0.24.The values we recorded are similar to the 
ones obtained by other authors on different breeds, ranging from 0.44 to 1 for C allele and 
from 0.56 to 0 for T allele. The frequencies obtained from the Maramures Brown breed 
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indicate a similarity to the Red Polish and Angus breeds (Dario, C., 2008; Flisikowski et. al, 




The present study has confirmed SNP polymorphism of STAT5A gene (position 
6583) in the Maramures Brown breed. Despite the scarcity of studies on a variety of breeds, 
the influence of this polymorphism has been revealed in the CC homozygotes through 
superior growth performance as compared to the heterozygotes and the TT homozygotes 
(Flisikowscki et al., 2003a). Suguishawa et al. (2006) also report associations of this 
polymorphism with the carcass traits and meat quality, which is why this marker is also 
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